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FOREWORD j 

i 

Over the past several years the! law enforcement community in the United 
States has placed extra emphasis on the solution of violent crimes. Extra, empha- 
sis, on the part of the laboratory, irjeans learning more about a criminal from the 
evidence left at the scene of a crime. ! 

Advances in applicable instrumentation and hair examination techniques led 
the FBI Laboratory to host several meetings of a working group of forensic hair 
experts. The ultimate goal of this; working group was to: publish a definitive 
volume of forensic hair examinations. That goal is largely rpached with this pro- 
ceedings. ' | 

The working group recognized that in order to obtain the newest and best in- 
formation relating to forensic hair examinations, they wou'ldihave to gather scien- 
tists from industry and academiajas well as forensic laboratories at a single 
forum. i j 

The FBI Laboratory, in conjunction with this working group, hosted an 
"International Symposium on Forensic Hair Comparisons" (at the FBI Academy 
from June 25-27, 1985. This symposium was attended by 1.72 scientists from in- 
dustrial, university and forensic laboratories around the world. Prominent scien- 
tists from the -United States, Australia, Canada, France, jGreat Britain, India, 
Japan, China, Switzerland and West Germany attended lecljures on topics sucli as 
hair growth, the chemistry and morphology of hair and thfe comparison of hairs 
by protein analysis, to name a Tew. In addition, short pral presentations and 
poster sessions described technique^ for examing hairs. I 

The exchange of Ideas at this symposium will undoubtedly generate future re- 
search interest into Forensic hair comparisons and result In tt strengthening of the 
scientific merit of these examinations. | 

On behalf of the FBI, I would like to thank all thosd who participated in 
making this symposium a success. \ j 

; I 

William H, Webster 
Director ! 
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Hides We sincerely appreciate the enthusiasm jof 
those who -have participated in our program and 
their willingness to participate. 1 think it lias .made 
a much richer program to this point and so rpy 
thanks go to you. 

Our goal in this symposium has been to bring I 
gether the perspectives of industry, academia 
practicing forensic scientists, and to create a fonjm 
for discussion. Through this process, hopefully, v/e 
will develop a better understanding of a topic aria; 
gain a better appreciation for the various individual 
perspectives Bnd our mutual interests; and identify 
areas that are needed for further research and in- 
quiry. So I hope that through this meeting these 
goals will be the end result for us. j 

The panelists are Barry D. Gaudelle, Chief Sci- 
entist for the Hair and Fibres Section for the Royal 
Canadian Mounted Police in Ottawa, Canada; Dr. 
Geoffrey M. Roe, Chief Scientific Officer for the 
Metropolitan Police Forensic Science Laboratory 
in London, England; Dr. Manfred Wittig, Scientif- 
ic Director for the General Biology Section for the 
Bundeskriminalaml in Wiesbaden, Federal Republic 
of Germany; Dr. Harold A. Deadman, Special 
Agent assigned to the Microscopic Analysis TJfiit, 
of the FBI Laboratory in Washington, D. C; a'nd 
Dr. Peter De Forest, Professor of Criminalistics: at 
John Jay College of Criminal Justice in New York 
City. ! \ 

Each of the panelists will make a brief statement 
on the status of hair examinations within their {re- 
spective country, in their respective agencies and 
then perhaps include a comment as to the assess- 
ment or the significance and the value of half com- 
parisons. 1 j 

Caudate; Hair examinations have been conduct- 
ed in the Royal Canadian Mounted Police Labora- 
tory system for the last 46 years. We now have pp- 
proximately 24 hair and fiber examiners in pur 
system. Every year our system receives over 1000 
cases in which hair comparison is involved, and 
every year our examiners spend a totel of mbre 
than 200 work days attending court giving testimo- 
ny about forensic hair comparison. These figures 



demonstrate our ibelief that forensic hair compari- 
sons are valuable and that hair comparison evi- 
dence is good evidence. In determining the eviden- 
tial value of hair- comparison or any other physical 
or associative evidence for that matter, the funda- 
mental question to consider is not what proportion 
of the suspect! population would have hair with a 
particular set of [characteristics, but rather what is 
the value of the levidcnce in establishing a particu- 
lar association: The fundamental question incorpo- 
rates the frequency of occurrence aspect implicit in 
the first question. It also deals with many other 
factors including. (1) the probability of incorrect as- 
sociation resulting from the occurrence of other 
prerequisite everils (with hair this is the probability 
that one particular hair type out of the approxi- 
mately nine types on the scalp would be the one to 
be found in evidence); (2) the probability of exam- 
iner errors; and J3) the probability of incorrect as- 
sociation due to other factors such as secondary 
transfer, contamination, or deliberate planting o r 
evidence. ' - 

When we consider all these various factors ani 
all the variables 'involved in a particular case it can 
be seen that it would be extremely difficult (if not 
impossible) to; give exact statistical answers to the 
fundamental question for each individual case. 

Does this then mean that statistical determination 
of evidential value of hair should be abandoned? 1 
think not. Consideration of the factors involved in 
statistical evaluation of hair comparison evidence 
helps an examiner develop a conceptual framework 
that can increase his or her 'Understanding and be 
of assistance in making several important decisions 
such as research design and research priorities. 
Furthermore, .since laymen have little intuitive feel- 
ing for the value of hair comparison evidence, evi- 
dential value statistics can be informative in court 
testimony, provided that they are used properly. 

To provide' proper statistical evaluation of hair 
comparison evidence an examiner should first 
insure that the (statistics used relate as closely as 
possible to the fundamental question. Second, 
insure that statistics are placed in the proper con- 




text and that their limitations are pointed out. 
Third, state and substantiate all assumptions made 
in obtaining and using the statistics. 

An approach in which quantitative average prob- 
abilities nre used as touch points which are then 
modified by qualitative statements seem to best sat- 
isfy these requirements. 

With hair this involves citing average probability 
figures such as 1 in 4500; pointing out the other 
Tactors involved; citing those factors which make 
the hnir evidence hi the particular case stronger, 
• much stronger, weaker, or much weaker than that 
indicnled by the average probabilities, nnd giving a 
qualitative statement of the overall effect relative 
to the average probabilities. 

Although it is not without drawbacks and limita- 
tions I recommend this touch point approach as 
being the best available means of determining the 
evidential vnlue of forensic hair comparison in a 
particular case. 

One other requirement before you can use any of 
these statistics is to have proper training. In our 
system we submit the examiners to a 15-month pro- 
gram of understudy training during which lime 
they have to pass comprehensive written and prac- 
tical examinations; do a large number of reading as- 
signments; and successfully complete a mock trial 
and a research project. They are taught a number 
of basic skills. I think proper training is a prerequi- 
site to determining good evidential value of hair 
comparisons. 

Roe: I am not in a position to give any figures 
Tor the number of hair examiners in the United 
Kingdom because as far as we know no one has ac- 
tually counted them. In addition, I cannot provide 
any figures for the nuniber of cases involving hair 
examinations, because to my knowledge no one has 
qver even attempted to count them. 

There is a basic reluctance among examiners in 
the United Kingdom to examine hairs because of 
the generally low to very low evidential vnlue put 
on most hair matches by the average hair examiner 
in the United Kingdom. 

There are some who would put a very low value 
on all hnir matches, and some (who perhaps more 
realistically I would like to think) vary the strength 
according to the case, the type of hair, the match 
and so on. 

In every case in which hair is examined a com- 
parison is made by one officer and always checked 
by a second officer. In some special cases a third or 
even a fourth ofneer is called In to examine the 
same hairs. 

Any differences of opinion between the first and 
second officers arc resolved initially by discussion 
and, secondly, if that fails by following the basic 
rule, "ir in doubt, throw it out." 

Obviously, whenever the circumstances of the 
,, ense indicate likely alternative sources when a 
1 



match has been found, then control samples from 
those known alternative sources are sought from 
the police. 

We follow the procedure by sending a written 
statement to court. It always includes not only the 
finding, but also an evaluation of the significance. 
Because of altercation on the part of all the hair ex- 
aminers in the United Kingdom, the controlling of- 
ficers phrases such as, "could have" and "could 
well have" come from particular sources are the 
most commonly used. "Could well have" is rarely 
used. Recently I went to court on a "one could 
very well have." It was a strong case. 

We never give any figures for an estimate of 
probability of the value to be put on our meaning 
of the word "could have." "Could have" simply 
means, "Yes, it could have." 

We generally add a rider, "However, hairs of 
this color or type are common in the British popu- 
lation," and this obviously is dependent on the indi- 
vidual experience of the reporting officer. 



Figure I. Mop of the Federal Republic of Germany. Spots 
represent Hie 1 1 Lander and West Berlin. 
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We feel that until we have a large data base "or 
each hair characteristic we have to rely on our 
own experience in presenting evidence in our 
courts. ' I 

The final comment, the United Kingdom Foren- 
sic Science Services does have a coordinating com- 
mittee called Inter-Laboratory Advisory Commit- 
tee (ILAC), Currently there is one specifically Tor 
hair. Shortly it will be amalgamated with thei Com- 
mittee for Fibers as I understand. i 

The ILAC does set up both declared blind ajid, 
allegedly, undeclared blind trials which are sentj to 
all the laboratories in the United Kingdom. jThpse 
are expected to be treated as normal forensic case 
examinations. , I 

These have shown .some considerable discrepan- 
cies between examiners in the occurrence of both 
type I and type II errors. This further reinforces 
our view that we should never overstate the 
strength of our hair match in our courts. 

Currently in the United Kingdom there; is no 
Formal training program for hair examiners. Thi i is 
something I think we can learn an awRil lot fram 
the Canadians and the Americans. It is something I 
think we really should have. ' 



Wittig: Essentially at this lime we regard the ex- 
amination of hair in a similar manner as my col- 
league from Britain, unfortunately. 

To explain ' the forensic science system in the 
Federal Republic of Germany, I refer to figures 1- 
3. This is the' Federal Republic or Germany 
(Figure 1), and you will see there are 11 black 
spots plus 1 white spot. These are the 11 Lander, 
(comparable to your slntes) and West Berlin, 

In all these 'Lander there is a Landeskrimlnnliimt 
with its own laboratory. Of course there are com- 
munications betsveen these laboratories as shown 
by the lines, i j 

The next two figures (2 and 3) are copies or a 
former effort' undertaken by Dr. Curry or the 
HOCRE in the United Kingdom. In the early 
1970s, he listed all police-associated forensic sci- 
ence laboratories within the member countries of 
the European^ Economic Community (EEC). Their 
location and distribution are shown in Figure 2. In 
Figure 3 the icifcles numbered 31 to 42 represent 
the different Landeskriminalamt and the Bundeskri- 
minalamt. You pan see which facilities (divisions) 
are established there, 
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Bundeskrimirialamt, Wiesbaden 
Landeskrimirjalamt Baden-Wurttembsrg, Stuttgart 
Bayerlsches Landeskrlminalamt, Munich 
Landeskrlminalamt Berlin 
Landaskrirnlnalamt Bremen 
Landeskrlminalamt Hamburg 
Hessisches Landeskrlminalamt, Wiesbaden 
Landeskriminalpolizeiamt Niedersaohsan, Hannover 
Landeskrimirialamt Nordrhein-Westfalen, Dusseldorf 
Landeskrim'tnalimt Rheinland-Pfalz, tr obl s n z- Naui'Z 
Krlmlnalpollzelamt des Saarlandes, S3abrucken 
KriminalpolizeiamtSchleswig-Holstein, Kiel 



Figure 3. Enlarged map of the Federal Republic of Germany Illustrating the Landeskrimlrialamt and the Bundeskriminalomt. 



Table 1 shows the situation within Federal Re- 
public of Germony Forensic Science Laboratories 
with regard to hair investigations. The first two 
columns list the number of staff scientists and tech- 
nicians who regularly do microscopy of hair (tne 
number inside the brackets indicate additional per- 
sonnel who occasionally do microscopy of ihair). 



The third and fourth column figures approximate 
case load per year in absolute and in percentage. In 
other words, investigators do not do hair cases ex- 
clusively, none df us do hair investigations exclu- 
sively. What their responsibilities are beside hair in- 
vestigation may be very different. 
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Tabtai. F.S. Hair Investigations in LKA and BKA ( FRG ) 



F.S. -Lab Staff ,Sc./Techn. Hair cases p.a. Datasheet Analyt. methods 

abs. % 



Baden -WUrtt. 


2 2 


170 


65 


- 


E 


DayGrn 


2U2) 2(+2) 


BO 


45 


+ 


E 


Berlin 


1 1 


40 


20 


+ 


- 


Bremen 












Hamburg 


2 1 


30 


30 




S 


Hessen 


2 


90 


40 






Niedersachsen 


2U1) 3(+1) 


200 


25 




E,S,B 


Hordrh. - Westf. 


3U1) 3 


150 


30 


± 


E.S.B.SEhKiEDXUTLC) 


RheinL - Pfalz- 


2 3 


90 


25 


± 


E.TLC 


Saarland 












Schlesw.- Hoist. 


1 1 


10 


10 


+ 




BKA 


1H) 1 


30 


70 


+ 


E,S,B,SEMi£DX),au:j 




18(+5) 17U3) 


900 


10 - 70 


+ 


± 



Depending on the personnel situation within the 
laboratories some of us hove to do a variety of dif- 
ferent investigations. In other words, they are gen- 
eralise. Others are able to specialize. 

The fifth column lists whether a data sheet is 
used or not. Most of us say yes and no. It depends. 
There is one who claims to use a data sheet always 
and there are three who say they never use it. 
What methods other than microscopy are available 
and could be- added from case to case Is given In 
the last column called "Analytical 'Methods," E 
means enzyme typing; B blood grouping (ABO); 
SEM with or without EDXA; and TLC. 

NOTE: The reader is referred to Dr. Wittig's 
post-panel contribution at the conclusion of the 
panel discussion section. 

Deadman: In the FBI Laboratory the hair and 
fiber cases are assigned to the Microscopic Analy- 
sis Unit. We have 1 1 Special Agent Examiners in 
the Microscopic Analysis Unit; 10 of which are in- 
volved in actual cases. Each examiner in the unit 
specializes in primarily hair examinations and tex- 
tile fiber examinations, and also examinations of 
various textile materials. 

They are grouped together primarily because we 
rely nlmosl exclusively on microscopical techniques 
for the examination of both hairs and textile fibers. 
We nre involved in approximately 2000 cases per 
year, and testified 250 times on hairs and/or fibers. 
On occasion, an examiner in our unit is trained in 



another specialty, such as wood Identification, 
feather identification or plant materials. 

Our training program is set up such that when an 
examiner first comes into the laboratory the exam- 
iner is given approximately a one-year training pro- 
gram. The examiner's only responsibility during 
that first year is to become proficient in hair and 
fiber examinations. The examiner is given no other 
responsibilities. 

Personnel from the Microscopic Analysis Unit 
also ore involved in the teaching of specialized 
courses at Quantico. We currently are teaching 
four two-week courses, basically introductory spe- 
cialized courses in hair and textile fiber examina- 
tion. 

We, like the Canadians, also are believers in hair 
comparisons. We feel hair evidence is valid evi- 
dence. And certainly, in many cases, associations 
based on matching hairs are strong associations. 

I feel it is important whenever an examiner re- 
ceives a case in the laboratory to spend a lot of 
time with the known hair samples and compare 
hairs in one known with hairs from another known. 

We rarely see hairs from one person that will 
match in the known sample of another person. 
Now we are not saying that we routinely compare 
every hair sample with every other hair sample 
that we get, but if hairs did not generally exhibit 
differences from different people I think we would 
see more often instances in which hairs from one 
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sample, from one individual, would match in the 
sample, or among hairs In the other sample. ! 

We are also involved with taking matching tests 
in our training program and our other activities. 
The experience of the Canadians in the tests they 
utilize in their training program I believe demon- 
strates that individuals can do an excellent job [of 
matching hairs with the source that they originated 
from. : 

In the training of students in our hair and fitjer 
school, I routinely look at the hairs generally lof 
each student in the class. Admittedly, this is! a 
random group of 12 individuals that usually Jn- 
volve different sexes and different races, but ,a test 
set up with hairs from those individuals would gen- 
erally be a very trivial test. It would be no prob- 
lem for an inexperienced examiner to take a matcih- 
ing test utilizing hairs from students in the: class 
and not make any mistakes in terms of making the 
proper associations. ; 

So we believe in hair comparisons. Certainly the 
strength in the association depends a lot on the 
hairs, the characteristics that the hairs exhibit. 
Some hair matches are not perhaps the basis of a 
strong association. The common featureless h$.ir 
Barry Gaudette has described in some of his writ- 
ings perhaps is not an association that should |be 
argued as a strong one in court. But when hair 
matches involve hairs that have very individual 
characteristics, uncommon characteristics, when 
you have multiple hairs forming the basis of ydur 
association, and a variety of other factors, .all j of 
which contribute to the strength of the association, 
we testify in some instances quite strongly , about 
hairs. 1 | 

Certainly hair evidence being trace evidence ( is 
often accompanied by other types of trace evi- 
dence which form .the basis of our associations'. I 
rarely have had a case in which I testify only to 
hair evidence. Often there will be fiber evidence in- 
volved. Often other examiners will testify and he 
combination of the hairs along with the other evi- 
dence often results in extremely strong associations. 

De Forest: I am going to discuss the evidenjial 
value of hair. Then I will discuss some of the de- 
fense expert's perspectives on the hair question. Al- 
though I do some civil work and occasional pros- 
ecution work as well, I would like to share with 
you some of the perspectives I have in doing de- 
fense work. | 

I think we all agree that hair is good evidence 1 . It 
is an appealing kind of evidence because ; of I its 
ubiquitousness; its frequency of occurrence at 
crime scenes; and its stability as contrasted with 
some of the biological types of evidence. | I 

We all realize it is difficult; we are talking abbut 
a subjective process in comparing these things and 
it is also a great time-consuming process | when 
done properly. But it works. 



Things that make it complicated were indicated 
in the presentations by Richard Bisbing (pages 35- 
44 this proceedings) and others. The large number 
of variables we are concerned with have to be as- 
similated somehow in the mind, and we are talking 
about a large number of continuously variable pa- 
rameters. We have to also take Into account the 
fact that combined with this complexity is the com- 
plexity of significant intrasampie variability. 

The power of jhair examination is bnsed on the a 
priori potential to exclude hair, In other words, ir 
you receive two, samples, a known and questioned 
sample, the power or the technique is based on its 
ability ahead of time to exclude these. 

At worst, hair! evidence is very competitive with 
other kinds of non-absolute associative evidence. 
Becnuse of the type of selection process that goes 
on and the fact that we are talking about randomly 
selected hairs! being submitted, there are many 
times when ah exclusion is trivial. And so for that 
very reason the advantage of being able to exclude 
hairs that are obviously different, has value that is 
competitive with other kinds of evidence such as 
limited blood typing, and so forth. 

It is when the hairs that have been brought in 
are similar to; each other (the known and ques- 
tioned are similaj-) that we, of course, face the diffi- 
culty of the long hours and long involved examina- 
tions. We realiy basically come down in the end to 
failing to exclude the hairs and concluding from 
that, and interpreting that failure to exclude as a 
match or an inclusion. 

I think for the foreseeable future, as others 
would agree, microscopy is going to be our ap- 
proach to the: sexing, typing and so forth oT hairs 
with the help pf|adjunct techniques such as electro- 
phoresis of the fenzymes and root sheath, etc. De- 
spite the fact; we are going to have microscopy 
with us for a long time I see no way around that. I 
think we should! proceed with work on developing 
other techniques that would make this process 
shorter, less tirne^ consuming and more objective. 

Now I will 'provide the perspective of a defense 
expert. The approach I take when I am contacted 
by an attorney Is basically to look at who has done 
the work on thd case and what kind of procedure 
has been followed. Normally, I advise against a re- 
examination, and there are reasons for that. 

First of all,.' Lo do a bona fide reexamination will 
take many many hours and I do not work for Tree. 
So it makes for; very large bills which I think are 
ridiculous in light of the fact that I do not antici- 
pate finding something different. In other words, 
my prediction about being able to come up with an 
exclusion that would please the defense at the end 
of the examination I think is an outside chance. 1 
have only had one case in which I have disagreed 
with another' examiner and that was a case in 
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which the other examiner did not examine the hair. 
^ The report simply said the hairs were inadequate 

|— for examination. I thought they were adequate on 

Tl the basis or exclusion, but you know generally the 

^ bottom line is that you cnn predict ahead or lime 

§ but you are not going to find enough to really con- 

Co test. In other words, ir the other examiner aays 

CO these tilings are similar you can be pretty sure they 

are similar and you are not going to be able to 
come up with any sound basis Tor coming up with 
an exclusion. 

1 point thai out to the attorneys. So only on rare 
occasions when they insist on the hairs being ana- 
lyzed will I go ahead and perform the examination. 

Once in a while I will agree to look at a sample 
Tor a Tew hours just to indicate there is no obvious 
tiling wrong with it. If the attorney has some un- 
certainty about the competency of the people that 
have done the work on the case he may ask if that 
can be done and I wiil agree to that, but I make it 
very clear that is not a full analysis. 

Now there are a few horror stories I can tell and 
I will limit these to a few. There are incompetent, 
dishonest, or at least naive examiners on both sides 
of the fence. 

Here are two pictures that illustrate what we en- 
counter. "When you see a state's exhibit like this it 
leads one to question the competency of the exam- 
iuer or his experience. 

Figure 4 is the known snmple, three hairs. We 
have basicnlly hairs that are 9 to 12 inches long 
nnd 22 millimeters of them are covered by mount- 
ing material. With that kind of thing you really 
cannot imagine that the examination had been a 
thorough examination. But at the same time I 
would not hold out too much hope that I am going 
to find a difference. 




Figure 4: Three hairs of the known sample. 



Now I made a request through the defense attor- 
ney and through the stale to remount the hairs. I 
have now dismounted these so Figure 5 serves as 
the documentation of how the hairs' looked before 
I demounted them. 




Figure 3. The known hnlrs before demounting. 



An incompetent examiner can survive for a long 
time, maybe rorever. Let us look at why for a 
minute. The reports from this particular laboratory 
that does this work in these cases are all about the 
same. 

The hairs consisted, or the sample consisted, of 
brown hairs with flattened imbricate scales with a 
diameter of 70 mm units. What does that mean? 

In a case such as this the examiner is likely to be 
given hairs that do match ultimately. The fact that 
the police investigation conducted by competent 
people (investigators and so forth), in all likelihood, 
these hairs are going to ultimately turn out to 
match. So there is not too much danger of contra- 
dicting the state's conclusions in this case. 

Prosecuting attorneys and defense attorneys, 
both are only concerned with the case at the 
moment, the case at hand. They do not really care 
about what happens down the road so efforts that 
might knock something out of the water do not 
often succeed. They reappear and reappear. 

On a few occasions the hairs that are received by 
a laboratory like this or an examiner like this 
would be grossly different and they can safely con- 
clude that these hairs were not from the same 
source. So it is no great challenge and they can 
remain the experts for a long time, if not forever. 

I had one case hi which I know the individual 
knew nothing about hair examination. I was asked 
to examine the hairs and concluded they did in fact 
match. They could have come from the same 
source and the other examiner went around crow- 
ing, "See I was right all along, I was right all 
along." They will be right most of the time, 

Some defense expert types are a source of aggra- 
vation for me. There is the individual that agrees 
to do a reexamination on a case and drives 2 hours 
to the prosecution laboratory; spends 5 minutes 
peering down the ocular of the comparison micro- 



scope and says, "Yep, they match." Maybe 3 min- 
utes and then takes his fee and goes home. : ; 

Now that may not seem like a very objectionable 
thing, but at least you are not having the nuisnrlce 
value of this thing being challenged by something 
like this. But I think it is a very unethical typeroF 
rubber stamping. ; | 

There is also the smoke screen tactic. The de- 
fense expert who is called into a case, and with the 
help of the defense attorney, gels a hair from a 
juror or somebody in the courtroom, brings, a mi- 
croscope in and compares that with the questioned 
hairs in the case and says, "Yes, they are similar." 
What does similar mean in this kind of case?! It 
confuses the jury. Then once in a while you \trill 
get a defense expert that has the temerity to open 
up and disagree with the state without any basisj of 
fact, and these people are also hard to deal. with. 

Hicks: We will now accept questions from Ihe 
audience. j 

Lecln an earlier presentation Dr. Deadman men- 
tioned something about collection of hairs arid lylr. 
Roe mentioned using scotch tape. Some bf you 
probably have had the experience of using, a 
vacuum cleaner. 1 would like the panel to comment 
on collection and give an opinion on which is the 
best method. i 
Hicks; Dr. Roe, would you like to address that? 
Roe: Certainly. In the United Kingdom the rec- 
ommended method of collection of hairs is first to 
visually examine the item, usually garments or bed- 
ding. Any hairs observed should then be picked |off 
and put onto slides in Fermount"', or if you consid- 
er the cosmetic situation placed in polyethylene 
bags and labelled appropriately. ! | 

Following this and assuming no interfering prob- 
lems; that is, the chemist wishing to look for glass, 
paint, or whatever in which case they are not 
happy with adhesive tape, we go over all appropri- 
ate items with adhesive tape totally and on appro- 
priate surfaces. Generally this is outside, but jde- 
pending on the case we may tape all surfaces in 
and out. 1 j 

We do not like scraping, particularly from the 
point of view of fibers as I mentioned. We 'do 'ev- 
erything but hairs first and fibers with the full 
range of techniques available we will stand ;in our 
present frame or mind, which I am not saying is 
always correct, just usually. It will give .you a 
much better chance of good evidence. Two-way 
transfer is usually close to a certainty for fibers and 
you have a chance of finding that. i 

Taping would be primarily used for fibers. We 
would pick up the extraneous hairs that were 
missed in the initial scan. ; 

Hicks: Dr. Deadman, would you address the 
scraping? j 



Deadman: I look at evidence recovery as involv- 
ing several factors: the circumstances, the type of 
evidence, the situation, the facilities in your labora- 
tory, the contamination, the efficiency or recovery, 
possible loss, and the time Involved. 

Generally our unit is set up so that we scrape 
items or clothing after visual examination, General- 
ly a number 6r hairs will be pulled off of an item 
and placed in a pill box. The item will then be 
scraped in a roqm that is isolated Prom the rest or 
the laboratory. Trie debris is collected, then placed 
in a suitable container or pill box. 

In a case in which we are trying to associate 
items from a suSpect to a victim, the items would 
be handled in! a' separate room at a different time 
by a technician wearing a different laboratory coat. 

Generally weirely on a scraping technique. Al- 
though it is perhaps not as efficient as tape it does 
collect considerable evidence. If done properly I 
think you carl avoid the possibility of contamina- 
tion and it certainly is a much quicker technique. 
Hicks: Dr. De Forest did you have a comment? 
De Forest: I think the important thing to tie this 
all together is the fact that there is a preliminary 
visual examination that precedes either the scrap- 
ing, taping, or vacuuming. 

I think one of the biggest ills that we foce is the 
indiscriminate! collection or garbage. I think par- 
ticularly vacuuming is very much abused particu- 
larly when you gel a vehicle which has layers and 
layers of stratified eons of deposits and the collec- 
tor just combines all that in one big bag and ex- 
pects you to ,go through a million fibers or so to 
pick out something that may be used to associate 
the car with some person. 

So there are - really two questions. One is the 
kind or sampling that is done in the laboratory 
under controlled laboratory conditions; and the 
other is the kind that is done in the field. I think in 
both cases there has to be some thought put into 
the process of doing that. It has to be a selective 
knowing process. You have to see what relates to 
the event beingi investigated, what things nre mosL 
recently laid dojwn and so forth. It cannot be done 
by the numbers or blindly. 
Hicks: Another question? 

Simms: Mr. Gaudette, for the examiners who do 
not have the: statistical background behind them, 
what do we tell the district attorneys when they 
look us in the eye and say give us a probability Tor 
the hairs7 What would your advice be on how we 
should approach them; what should we tell them 
with regards to your articles and what would we 
testify lo on the witness stand7 

Gaudelte: What you can tell them obviously is 
going to depend on whatever you feel comfortable 
with yourself There are a number or ways or gel- 
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ting ncross the value of hsir evidence. Statistical 
data is only one of those kind or possibilities, 

You can quote additional studies in the literature 
that have been done by other authors. You can do 
some teats yourself. One of the things that we try 
to encourage our people lo do is to take 100 ques- 
tioned hairs and compare them all to a known 
snmple and see what kind of results they get. As- 
suming you get good results on n test like that you 
can use that kind of example, provided you used it 
only ns nn example, and you did not try to get any 
statistical data from a study like that, That would 
be another way of approaching it. 

If you do wish to use my statistical datn, the way 
I suggest it being used is just as a sort of an anec- 
dote to explnin what one investigator found with 
regard to the evidential value of hair and as I indi- 
cated to you enrlier this is only a touch point aver- 
age nppronch. It cannot hope to cover the circum- 
stances of any and every particular case. But we do 
need some kind of data as everybody will appreci- 
ate becouse many people do not know whether 
every other person's hair is going to match or 
whether it is one In a billion. So I would just 
simply cite it as one example. 

Again another consideration, depending on your 
individual law would be with regard to the hearsay 
rule as to how much you can go with another ex- 
aminer. Then if you did quote you should be cog- 
iiiznnt of that. 

Question: I would like to make a comment and 
challenge the panel to make some statements from 
a statement that Dr. De Forest made. For years I 
would go to' court and testify, and the attorneys 
would say, "Is It not true that the only thing you 
can say about this hair is that you cannot' eliminate 
itT' That is a very sore point or a difficult thing for 
me to comprehend, because I very much believe in 
a more positive approach to a hair comparison, 
that it Is not merely looking for an elimination and 
that is not the only value in doing the hair compar- 
ison. 

When you come from an area in which 70 per- 
cent of the people, have the same last name, the 
number of eliminations that you actually make are 
very small. I choose to think of saying either a 
positive statement of association or no statement of 
association unless it is an obvious elimination. I 
would like the panel to comment on that. 

Gatidclle: Maybe it is really a semantic question. 
I do not think one should take a defensive attitude 
lownrd tlint question. Really what you are doing as 
a scientist is making an aggressive effort to exclude 
these hairs. When, after making this very thorough 
effort you are unable to do it by employing all kind 
of criteria, that is a grent accomplishment. That is 
the basis, then, for your concluding that these 
could have had a common origin. So I am not sure 



I really appreciate the defensive nature of the reac- 
tion to that kind of a question from an attorney. I 
think you can answer that question very readily 
and point out it takes a great effort to arrive at that 
point. That is really what we do with any kind of 
non-absolute, associative evidence. 

Hicks: Does that answer your question? 

Question: Well, listening to the initial presenta- 
tions by the panel members, there is very much a 
difference in approach as to how positive some- 
body is about hair association. It goes from Mr. 
Gaudette and Dr. Deadman with a very positive 
approach to' a wishy-washy approach and 1 find 
this very interesting. I find attorneys have a very 
negative approach toward hair comparisons. I like 
to think of my work as being positive or associa- 
tive and working for the positive or associative evi- 
dence, not so much from the point of view of an 
elimination. I just thought I would stimulate a little 
conversation. 

Gaudette: Along that line I would mention a 
recent paper that I had written entitled, Strong 
Negative Conclusions in Hair Comparison - A Rare 
Event (Gaudette 1985). I think that title says it all. I 
do not think you can often positively eliminate a 
hair as coming from somebody and that is because 
of the presence of atypical hair. 

Mann: I have two questions but first I would like 
to address the audience. How many people/labora- 
tories represented here actually use electrophoretlc 
techniques in their casework of hairs? 

Hicks: There appears to be a response of approxi- 
mately 40 percent of the 170 people in the audi- 
ence. 

Mann: I would like to address this question to 
the panel. The examination of body or limb hairs is 
a touchy subject, that is, the comparison examina- 
tion of these hairs. And yet, sometime in our ca- 
reers we will inevitably work on a case involving 
such a comparison. I would like eaoh of the panel- 
ists to comment on that, particularly with reference 
to their confidence levels regarding the comparison 
examination of limb hairs and how they would tes- 
tify if they went to court on it. 

Gaudette: We occasionally deal with limb hairs. 
Usually they are more often investigative aid type 
cases or sudden death that sort of thing. The 
strength of any conclusion or any comparisons 
with regard to any of the limb hairs is obviously 
much less than It would be with scalp hairs or 
pubic hairs. 

However, again there is the possibility that even 
limb hairs can have some unusual characteristic, 
some unusual adhering debris. There Is no doubt 
about it, that you certainly cannot go nearly as 
strong as another hair type, 
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Hicks: Dr. Roe. 

Roe: Occasionally I have had cause to examine 
hairs from various parts of the body, Like Mr. 
Gaudette I think the value of the match is likely to 
be significantly less than that of the head hiir 
match. 

One problem we occasionally encounter is even 
if we find some in a case they are more likely to be 
refused as samples than head hair. I cannot ( speak 
for any other examiner in the United Kingdom be- 
cause as far as we know there is no collective data 
on limb hairs. I would have less confidence lin he 
match. 

Hicks: Dr. Witllg. j 
Wittig: I will illustrate with a case about; pupje 
hairs. In our case, three finger hairs were found in 
the stockings of the victim which did not imakch 
the victim's hair. In the first approach there w'ere 
other different hairs, especially head hairs, and all 
of these matched the victim hairs. ; j 

In the second submission there were pubic hairs 
from a suspect together with the head hair. W^th 
respect to pubic hair comparison we found two 
items of evidence; trace material of the hairs, one 
matched microscopically and one did not. Possibly 
this was not a pubic hair. It was possibly an axilla 
hair. So in that case it did not match with the vic- 
tim's hair. There were no other suspects in ques- 
tion. • • ! 

In addition, we did ABO typing in this ca?e yith 
all three evidence hairs. All three gave very : strpng 
OAi, the same as the suspect had, but the victim I 
recall had O. I 

We presented before the court two of thje three 
questioned hairs found in the stockings of | the 
victim which did not match their own, two of 
them matched microscopically with the suspect's 
hair. In addition, in a different system, namely 
• ABO, there was also a match, the same in the ques- 
tioned suspects. ! 

One can stress and even positively support a 
point of view, but we do not give figures; of fre- 
quency, of course, in ABO. I 

Hicks: Dr. Deadman. j 

Deadman: Generally I would compare only 
pubic hairs and scalp hairs. In some instances of 
racial determination I may comment on the racial 
characteristics in the limb hair but I normally will 
group limb hairs, arm hairs, leg hairs other body 
hairs into a category of hairs that are of no value 
for body area determination or association wjth a 
particular person. And I will try to work only with 
what I consider to be good pubic hairs and scalp 
hairs. 

Hicks: Dr. De Forest. 



De Forest: I |wbuld echo the use of them certain- 
ly as investigative aide and use adjunct techniques 
with them. i • 
Hicks: Question From the audience. 
Question: I a'mja little dismayed by the reeling ex- 
pressed by Mr. |Roe as to the examiners in your 
country. Are Ihose same examiners afraid to per- 
haps report oh a single layer house paint, or per- 
haps a sliver of {window glass, or perhaps a blood- 
stain that just gave an ABO antigen reaction? 

Roe: You must appreciate, of course, the same 
examiners would not be examining glass and paint. 
ABO obviously is a rather different situation in 
that it is a straightforward clean reaction. You 
know it is an A. There is no question. It either 
matches or it;d6es not match. You also have fre- 
quency figures for that result. 

Having your Isingle ABO results you still have 
only a 40 percent frequency, it does not tell you a 
lot about the case, only you have a match. 

The reasonj that many of the British, and 1 sus- 
pect the Germans as well (but Manfred will have 
to comment himself), feel cautious about overstat- 
ing the value' of a match is that in court without 
any published figures on the frequency of occur- 
rence on any particular character or combination 
of characters |lnihuman scalp hair on a large sample 
the defense caniput significant pressure on you. 

It is not safe yfhen you are not backed up by the 
scientific community. The reason for the caution I 
think partially is the small samples which were ac- 
tually examined. You have a hundred thousand 
plus hairs on your head. 

In the United Kingdom we are lucky to get a 
sample with as many as 25 in it. We try to get a 
minimum of 25 1 and hope for more, but usually it is 
less. This is harplly an adequate sample. 

Having that to work with you then select some- 
where between 6 and 15 hairs, perhaps, for full ex- 
amination. If the question were asked in court, 
"Given a small] sample, is it possible that the appar- 
ent extremes of the range which you have exam- 
ined are not the actual extremes of the range of the 
head from which the sample was taken?", you 
would have to say, "Yes, that is possible." 

You are ajlojwing therefore an increased chance 
of an overlap |of hairs frohi one particular source: 
and hairs from another source. It is caution in this 
area which causes our caution. 
Hicks: Thank you. Another question? 
Question: 1 totally agree with Mr. Roe. I think 
we should be more cautious to report the statistical 
probability of hairs. As you all know there is some- 
thing called, population genetics and we really do 
not know what the local data is. Also we still do 
not know what is the genetic importance and what 
characteristic js inherited, which is not. To report 
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the probability or the hair I think we should be 
more cautious. 

] do not list in my laboratory the probability sta- 
tistics. I do not want nn examiner to go to court 
with each hair, and the defense attorney ask of 
each hnir, "Hair number one, what is the probabili- 
ty; hair number two; hair number three." There is 
no end. 

I would like to ask Mr. Gaudette, how mucii 
sninplc did you study. In other words, what is your 
dnta base and did you find any variations? In my 
own head hair I have found Five different kinds. So 
if I want to assign a volume on each or them I 
really do not know how to assign it. How do you 
handle those problems? 

Gaudette: As I said in my opening statement, you 
are addressing frequency concerns which are really 
only a component of the fundamental question, 
namely, what is the value of hair evidence in estab- 
lishing the association? 

I think that is a problem with a lot of hair exam- 
iners, particularly those who are also serologists. 
They want to try to use the statistics in the same 
way that the serologists use their population fre- 
quency statistics. 

I think that the kind of statistics that I generate 
in my study are probably closer, or at least one 
step closer, to the answer to the question that the 
courts are asking than any population frequency 
statistics would be. I caution the use of population 
statistics by themselves without putting them in 
their proper place. Because if you say with blood 
grouping this culmination of blood types is found 
in one person in 1000, there is a great danger that 
if you just simply say that and do not put it in its 
context the courts will take that as being that there 
is one chance in 1000 that their man is, or 999 
chances in 1000 that the man is guilty. Either that 
or 999 chances in 1000 that the man was in associa- 
tion. Neither of those is the correct interpretation. 

Hicks: Other questions? 

Question: I would like to ask somebody on the 
panel a question, particularly Dr. Roe. You gave in 
your introduction your normal way of reporting 
hair comparisons and your normal procedure. I did 
not find that to be too much different than what 
most of us are doing in the United States. But you 
keep on mentioning the concept of overstating the 
value or the hair comparison. Excluding the over- 
statement that 'the hair can be positively identified, 
which none of us shonld be doing, what do you 
consider to be an overstatement of the value of the 
hair comparison? 

Roe: An overstatement of the hair match would 
be quite clearly one In which the court got a 
stronger impression or likelihood of association of a 
particular individual with the questioned hairs than 
is realistic. 



It is very difficult to put into words. 

Lee: Dr. Roe, maybe I can he!p you. I had a 
transcript sent to me to review. The examiner said 
he examined the hair without mounting it. This 
was his first conclusion. In a second conclusion he 
said in an absolute and unequivocal manner that it 
matched the suspect's hair. This kind of conclusion 
is really dangerous. 

De Forest: I have a problem with the divergence 
from a laboratory report in which the conclusion is 
these hairs could have shared a common origin to 
the presentation of testimony in court when the 
expert says something to the effect that, "Yes, 
these hairs were found to be similar and in my ex- 
perience I hnve examined thousands of hnirs and I 
have never found two hairs from different sources 
that were alike." I think that is very misleading and 
it is not substantiated by any data. Any comment 
on that. 

Question: I would like to hear another panel 
member's viewpoint on statistics. Dr. Deadman, 
would you share your philosophy in reference to 
Barry Gaudette's statistical work? 

Deadman: I do not think I have ever made a 
statement dealing with statistics. I think I have 
used various numbers if a defense attorney has 
asked me about Mr. Gaudette's study and generally 
I relate ray understanding of what the study con- 
sisted of and what the numbers mean. 

A lot of people tend to use that number without 
really understanding how the study was set up and 
how that number really came about. As you read 
Mr. Gaudette's papers and go along to the fourth 
paper it gets much harder to understand what was 
involved. But then again, I know Dr. De Forest 
just said he did not like the comment that an exam- 
iner will get up in court and talk about his experi- 
ence of having never seen hairs from different indi- 
viduals that exhibit the same microscopic charac- 
teristics. I think it needs to be pointed out If that 
statement is made the examiner is not saying he has 
compared every hair sample that he has examined 
with every other hair sample. 

But certainly an experienced examiner, when I 
am talking about hairs as the basis of a strong asso- 
ciation, I am talking about a person who is experi- 
enced; a person who has the proper experience and 
the proper training. 

If you point out that you are examining cases 
daily. You are examining hairs from multiple sus- 
pects, from suspects and victims and the first part 
of your examination involves comparison of hairs 
within the known samples. If you had the same cri- 
teria for a match in the hairs from the known 
sample as you would in a case, you would regular- 
ly Find that hairs from different individuals exhibit 
different characteristics. I think that is a valid state- 
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ment and I actually feel it is the only basis ypu 
have for testifying that your hair match means any- 
thing. ' [ 

I do not know what other basis you would have 
with the exception of, perhaps, Mr. Gaudette's 
study. If someone else has a basis out there for tes- 
tifying this in court other than their own experi- 
ence of rarely finding hairs from different individ- 
uals that match, I would like to hear what it is. 
Hicks: Dr. Wittig, did you have a comment? 
Wittig: Yes. There was no comment made that 
we do not put trust in a match. Or course we do, 
but what does it mean? • j 

Another area I want to make a comment on, and 
I want Mr. Bisbing to help me, is with respect! to 
his last paper published in which he compared 
twins. In cases where the circumstances A\6v/ you 
to make your statement before court in a iverbal 
but different qualified manner, in other words, 
when there are some halra provided from a ! giyen 
situation that belong together as from a twin, then 
you may be able to say there is an extra dimension 
for comparison. And under given circumstances, of 
a certain number of suspects then you do in ypur 
comparison Find all but one can be excluded. Mr. 
Bisbing, please expand on this. | 

Bisbing: You are talking about the difference be- 
tween comparing and having for comparison a 
questioned sample that includes a large number 1 , of 
hairs from one source, because it is a clump, of 
hairs or something. In those circumstances like Mr. 
Gaudette's statistics showed, the probability of a 
proper match, or the probability of an incorrect 
match is very low. In other words, you can with 
great certainty match up a group of hairs because 
you have the extra dimensions of more hairs and 
characteristics and a variety and a range or varia- 
bles, as compared to a single hair which you have 
a much greater chance of making an error. Certain- 
ly with a twin we could tell the difference between 
all of our twin samples because we had aj lot of 
hairs. But when we dealt with one or two single 
hairs we made errors, and I think that refutes the 
concept that you will not rind hairs from individ- 
uals that arc not the same. We explain it is unlikely 
to find two hairs from two different individuals 
that might be differentiated. In fact, we have 
proven again that you can find that situation: occur- 
ring when two hairs from two different individuals 
indeed will match. ! | 

Wittig: But the same is true, do not put too much 
trust in single hair. : 

Bisbing: Yes, in comparison to a quantity of h.airs 
a single hair comparison is much less reliable. I 
agree with Mr. Gaudette's work. I 

Deadman: In most of the hair cases I ,ani| in- 
volved in, I treat every hair as a single hair and 



generally make single hair comparisons. I compare 
one hair with hairs from a known sample; again it 
depends completely on the characteristics. 

If you have a common featureless hair, a rela- 
tively short light brown to brown, Caucasian head 
hair with no individual characteristics, nothing un- 
common about that hair, its evidential value cer- 
tainly does not rkte a strong association. 

If the characteristics in your experience are un- 
common, the chiince or finding n characteristic like 
that in the hair chosen or selected from an individ- 
ual at random 1 would be very low. I think then you 
can start to have strong associations and depending 
on the hair ir it is a long hair; ir it has a lot of vari- 
ety; ir it lias a lot or changes in characteristics; and 
if your criteria for a hair match is set high enough, 
then I think you can work with single hairs with 
no problem. ! 

Question: How does that relate to my original 
question about at what point do you overstate that 
opinion? At \yhat point, Dr. Roe, do we reach the 
point where wejhave overstepped that bound of fo- 
rensic conservatism? 

Roe: I do not know. I wish we did know. We in- 
stinctively reel that dealing with a single or a small 
number of hairs which you have of necessity to 
treat as individuals that unless there is something 
fairly obviously significant, something out of the 
ordinary in the known sample, then the significance 
of a match is hot likely to be very high. 

When we liaye an unusual feature our opinion is 
obviously much stronger. There is little obvious 
coordination hi ! the strength or stated opinion in 
court because that is something that is very diffi- 
cult to control.' It is something rather individual 
and based on experience. 

I would point out now that I am not one of 
those who always Teels the match does not mean 
anything. Two or three weeks ago, in evidence in 
courts in the United Kingdom, I stated the hairs in 
this case were | unique in my experience and the 
match was significant. That is not to say I exam- 
ined a fraction of the number of hairs that are ex- 
amined by forensic scientists in America or 
Canada, because as I said before, we examine them 
only when we have to. This was a case in which 
we had to anil it came up trumps. That is sort or an 
internal pun! pne or the suspects was called 
Trump. I never realized it, and the other one svas 
Burn, but they were not singed. 

We do not feel that most cases, most hair sam- 
ples are sufficiently unique when dealing with a 
single hair td effectively rule out the chances of 
that hair having come from a majority or the sam- 
ples, or even; a large number or the samples. Over- 
stating the case would be to allow that that was 
the case. Somewhere between our own conserv- 
atism and the American-Canadian optimism is the 



probnble situation. Until we know where we axe, 
we nre going to be conservative. 
I suspect we nre loo cnutious. 

Hicks: We can come back to Hint if you would 
like but let us now take another question from the 
audience. 

Kerns: We have heard your opinion and your 
emphnsis on hair examinations, Could you give us 
nn idea of your administration's emphnsis giving us 
nn idea of the percentage of personnel devoted 
toward hnir examinations versus all other types of 
examinations? It may be difficult for the FBI in 
that there are Drug Enforcement Administration; 
Durenti of Alcohol, Tobacco and Firearms; and 
other Federal- laboratories in criminal investiga- 
tions. 

Hicks: If I understand your question correctly, it 
is what are the relative percentages of personnel 
within each country that are dedicated to hair ex- 
amination. Is that correct? 

Dr. Deadman, wasn't a study done recently that 
addressed that? 

Deadman: I think it is hard to use figures of hair 
examiners from n variety of laboratories because 
many laboratories do not have examiners who spe- 
cialize in hair. 

In the FBI we have 11 examiners in the Micro- 
scopio Analysis Unit. We have approximately 14 
full-time examiners in the Serology Unit who 
handle serology, body fluids and so forth; approxi- 
mately 13 examiners in the Firearms-Toolmarks 
Unit; and a smaller number of examiners in other 
units. 

The difficulty I think would be in that so many 
other laboratories have a generalist concept, so as 
far as determining what percentage of their time is 
dedicated to hair examinations, I do not know. 

Question: How about from United Kingdom, 
Germany and Canada? 

Gaudette: In the Royal Canadian Mounted Police 
Laborntory there are 24 hair examiners; hair exam- 
iners who do both hair and fiber. We also do phys- 
ical matching. The total number of personnel in 
our laboratory system is in the neighborhood of 
300, maybe 325. So if you are good at mathematics 
you can work out the percentages. 

Roe: In the United Kingdom we have a general- 
ist policy. Our system is based on case reporting 
officers who control the examination of the case. 
Any biological material that we are looking for 
will be dealt with by that one case reporting offi- 
cer, and any specialist work done after the general 
identification of say blood is done by blood group- 
ing technicians. Other things nre also sent to spe- 
cially sections as necessary. The result then comes 
back to be checked, and I would also look at the 
hairs or I would have an assistant do that. Then It 



comes back and I check the examination myself. 
This is how every case is checked by two examin- 
ers. 

I cannot give you any figures for the Home 
Office Forensic Science Service, You may be 
aware that we have a complicated system hi the 
United Kingdom. We are the Metropolitan Police 
Forensic Science Laboratory; we are separate from 
the Home Office. The other laboratories in the 
United Kingdom come under different control. 

We have approximately 15 case reporting offi- 
cers in general biology and slightly more assistants, 
each of whom will examine hairs amongst other 
things. Trevor Howitt, who is the head of Biology 
at the Birmingham Laboratory under the Home 
Office, may be able to give you figures For Bir- 
mingham and the rest of the Home Office. 

Howitt: We are very much in the same position 
as you. We do not keep figures. I think each of the 
Home Office laboratories probably have about 
seven or eight reporting officers in it, all of whom 
do hair examinations of some part of the hair in 
their work. 

We have quite a stringent quality assurance pro- 
gram which Involves several examinations of hairs. 
So the actual number of people examining hairs is, 
In fact, higher than the number of people you 
expect it to be. 

What I would, in fact, like to ask the members of 
the panel is what level of quality assurance goes on 
in the North American Laboratories, both internal, 
external, blind and open? 

Hicks: I will comment briefly on the quality as-- 
surance program in the FBI Laboratory. It is a 
five-level program. We believe that training is a 
key element to the program. We have a one-year 
training program. It is a documented program on 
entry into the examiner position in the FBI Labora- 
tory. 

After training, each and every case does not nec- 
essarily undergo duplicate analysis as Dr. Roe has 
described, but the working notes and the documen- 
tation for the case are all subjected to review by 
the unit chief, the examiner's immediate supervisor, 
as a quality review process. 

In some units, such as the Firearms Unit, we 
have photographs made of associations where the 
supervisor's review can actually be a reassessment 
or a reexamination, in effect, by the examination of 
the photographs themselves, albeit a limited reex- 
amination. 

Another element of the quality program is the 
blind testing phase, which is administered from the 
Forensic Science Research and Training Center at 
Quantico. It is a double blind system in that sam- 
ples are submitted through our field offices. The 
FBI has 59 investigative field offices. There is no 
technical support in those field offices. Those of- 
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fices cooperate to the extent that they will submit 
contrived cases to the laboratory. They come, in 
just as any other case and then the results go bijick 
to those offices. Those offices, in turn, submit ,the 
results back to the Forensic Science Research and 
Training Center at Quantico to assess whether' or 
not the examinations were conducted as Iney 
should have been and the right answers were 
found. \ ! 

Even though I. am the Chief of the Scientific 
Analysis Section (the operational laboratory in 
Washington, D.C.) I am not given direct acces; to 
test results. That is administered at Quantico by 
Kenneth Nimmich, and he reports directly to the 
Assistant Director in Charge of the Laboratory. 

That is essentially the quality assurance prpgrim. 
There are other practices (good laboratory prac- 
tices) which contribute to the program. But| that is 
essentially what our quality process involves. Mr. 
Gaudette, would you want to comment? { 

Gaudette: The Royal Canadian Mounted ' Police 
Laboratory program is quite similar to what Mr. 
Hicks has outlined for the FBI. Again it has many 
elements starting with proper training and the sec- 
tion heads carefully monitoring the work. of | the 
people in their individual sections. | 

With regards to proficiency testing we have pnly 
a fairly rudimentary program which we have ljust 
begun in the last few years. We have not gone to 
the step of dking blind testing as we are o'nhy 
dking declared trials at the moment. j | 

Our Director has. stated that quality assurance is 
a high priority item within the laboratory arid I 
imagine we will be seeing increased effortsj in that 
area in the near future. 

Roe: I think I have basically covered what we 
do In the United Kingdom during introductory 
comments, so I will ask Manfred to comment on 
the German situation. < | 

Wittig: We have neither a quality assurance 
system nor do we currently do proficiency testing. 
We have also the ridiculous situation that prosecu- 
tion and criminal police place a high demand on 
the value of hair to the laboratory. 

On the other hand, some say because you do not 
want to give figures, the value of hair comparisons 
will not be valuable. Therefore providing laborato- 
ries with more hair is insufficient. We \Vant, of 
course, more, but not at the price of giving figures 
which we cannot justify, I 

Hicks: Is there another question? j j 

Bryson: Several of the panel members have men- 
tioned adequate sample, 1 would like^to ask ench of 
the panel members to define adequate sample. I 
would like to know if this is based on the charac- 
teristics they find or if they have very stringent 
rules about the location of the hair on the body 
and the length of the hair that they always gb by. 



Hicks: Good question. Dr. Deadman, would you 
please comment? 

Deadman: The committee that was involved in 
coming up with- a recommended procedure recom- 
mended 100 hairs from five different areas of the 
head and 20, hairs from each area obtained by 
combing and pulling. 

In my own experience, prior to serving on the 
Committee li generally asked far 20 In 30 rnll 
length hairs pul|ed and combed as a known sample 
of scalp hair. I \ 

Bryson: Excuse me. I was referring more to con- 
sidering a questioned hair for comparison, not what 
you require Tor your known samples. 

Hicks: What do you mean by "known?" Consid- 
ering what is .suitable for comparison purposes? 

Bryson: Yes, exactly. 

Deadman: If il have a scalp hair or what I con- 
sider a good 'pubic hair - a hair that exhibits char- 
acteristics of, the pubic region - I would consider 
those suitable for comparison purposes. 

Now I admlti there are a number of hairs certain- 
ly on male heads that are from follicles that have 
atrophied and basically are nothing more than limb 
hairs in terms ;of their appearance, and there are 
hairs from the scalp that have no value for compar- 
ison purposes. | Also if you are dealing with hair 
clippings and fragments of hair. Generally I work 
with head hairs and pubic hairs; although, I will 
work with Hair clippings and fragments of hair if 
there are good individual characteristics present. 

Hicks: Does any other panel member want to ad- 
dress that question? 

Wittig: Let me say a bundle of hair is excellent. 
Some hairs when they are pulled "out forcibly have 
root and sheath materials. This is wonderful. A. 
fragment of jhair - the size of a fingertip - we do 
not compare. So it is not the norm to say normally 
because it depends on the many different situation!! 
that occur In a' case. 

We first lobk at the case situation and then 
decide, if we can, if it is meaningful to compare. 

Hicks: Good. Dr. Roe, would you please com- 
ment? i , 

Roe: I feel Drs, Deadman and Wittig have sum- 
marized my feelings, and 1 think 1 speak for my 
colleagues at the Metropolitan Police Forensic Sci- 
ence Laboratory and probably my Home Office 
colleagues as well. 

Hicks: Mr. I'Gaudette, would you please com- 
ment? '. j 

Gaudette: As far as what is required for compari- 
son it does not really matter what type of a sample 
you have for comparison purposes. The quality of 
the questioned hair in terms of evidential value is 
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measured when you state your conclusion and your 
opinion, and there are a number of factors which 
have been enumerated by other people that can 
strengthen or weaken the evidential value of given 
hair. Sometimes they can be found in combination 
even when they balance out. So it depends on the 
evidential case. 

Hicks: Is there another question? 

Question: Dr. De Forest, several years ago you 
coauthored or at least sponsored a paper that was 
published by a gentlemen who was studying under 
you, I believe his name was Ron Cahuday, who 
did n paper on scanning electron microscopic anal- 
ysis of hairs using a sulphur treatment. He claimed 
individualization of hairs, at least with the 30 hair 
samples he worked with. 

I was wondering what is the status of that study, 
because 1 have not seen a follow-up at all. I am cu- 
rious. 

De Forest: Like a lot of things that should be 
taken further it was not. It was a limited study. For 
those who are not familiar with the study, it was a 
study of chemically modified hairs: hairs that were 
modified by disulphide agents. The X-ray or typog- 
raphy of the hair was very'atypical and it seemed 
to be tied into the individuals who donated the 
hairs. The hairs gave a consistent morphology gen- 
erated for each individual, but there was a limited 
number of people in the study and it was not taken 
any further. 

Hicks: There is a question in the back. 

Podlecki: Ten years ago I was on a murder case 
in which the only evidence they had was one hair 
and it was found on the victim's body. I compared 
it to see If it was similar. When we are on the stand 
we always wonder what is the defense attorney 
going to ask us? 

Within the last 14 years an attorney said to me, 
"A person who does not do a lot of hair compari- 
sons or just starts out in the field sometimes get 
stumped." Then he asked, "How similar was that 
hair?" 

How would members of the panel answer that 
question. If an attorney asked you that, and you 
then went through your explanation and told him, 
"Well, you know they ore similar" and "They are 
consistent with the known hair," then the attorney 
asks you, "How similar? Does that mean like very 
similar7" You know you do not want to get in- 
volved in percentages. The way I have answered 
that question, and it has been upheld in the appel- 
late court, was they were similar to the extent that 
I could not find any apparent dissimilarities among 
the standards. 

I was wondering if there is anything that would 
be different in a panel member's answer to that 
^question? 



Hicks: Dr. De Forest, do you want to start with 
that? 

De Forest: I think your answer was good. It was 
indistinguishable from the known sample and ex- 
hibited all the characteristics of a known sample. It 
could not be differentiated from a known sample, 
things like that. 

Deadman: I want to point out that generally no 
two objects are identical in all characteristics and 
when 1 say something is similar or exhibits the 
same characteristics there are no significant differ- 
ences. 

Wittig: Let ine comment on similarity. I hope Dr. 
Werner is with us. He is an anthropologist and an- 
thropologists as well as biologists, namely evolu- 
tionists, are well aware of the fact that the meas- 
urement of similarity means relationship. 

This is a point I mentioned at Oxford University 
too. When 1 answer the need to look for analytical 
techniques (in addition, I never said microscopy is 
not flawed), it is the first necessary step, of course, 
but being aware of hairs as a pattern - composed of 
different components and consisting of appearing 
properties and features which we can see by mi- 
croscopy - being aware of these effects we cannot 
say identity in the sense of similarity. 

We should then focus our efforts on adding dif- 
ferent analytical techniques, making measurable 
features, or numerical, then transfer it in the scale 
of one to two. It is not different from the idea Mr, 
Gaudette has, if I understood correctly, namely, to 
figure to the scale of similarity which is nrbitrory 
but then can be given in reliable percentages. 

Hoe: I have been asked basically that same ques- 
tion more than once and I usually comment some- 
thing to the effect that the hairs on the head usual- 
ly exhibit a range of characteristics. 

The questioned hair in this case fits within that 
range. I was not able to find anything which indi- 
cated that it might not have come from that 
source; therefore, it was microscopically similar to 
that source. 

Gaudette: A phrase I prefer to use in that kind of 
situation is, "no unexplained forensically significant 
differences between the questioned hair and the 
known sample." 

Along the line of the comment you made, I 
should point out an interesting approach that is 
being taken in a collaborative test that is presently 
I think in Dr. Roe's laboratory. In that test it is my 
understanding that participants are being asked not 
only to determine whether or not the questioned 
and known hairs are similar, but to rate on a scale 
of one to ten their confidence in that finding, and 
this I think should generate some interesting re- 
sults. 

Hicks: One last question. 
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Question: It seems the panel members came ( up 
with a good explanation of what they thought simi- 
lar means. , ' I 

I am sure all the hair examiners here run into the 
same problem that lay people do; similar and nortsi- 
milar are equivalent statements. We all know that 
they are not equivalent statements, but it seem^ it 
would behoove us to perhaps change some of our 
terminology. Similar is so ambiguous that I do not 
think, it projects our confidence in the examination 
itself. ' I t 

I would like to pose a question to Dr. De Forest 
concerning what Mr. Gaudette said about bringing 
up the levels of confidence of rating': Dr. 
De Forest, from a defense point or view; how 
would you approach a report from a laboratory 
that rates their examinations from good, better, or 
best and inconclusive? I 

De Forest: Normally, when I get a case like this, 
I first get the laboratory report and if it is not very 
informative, then with the permission of the attor- 
ney I will ask to call the examiner and find put the 
examiner's confidence, if it is somebody I ( know 
and so forth. Then 1 can assure the attorney there 
is a very good likelihood that there would! be no 
point in having the hairs reexamined. : J 

Question: Some laboratories simply use a ppsitive 
association, negative association, or inconclusive. 
Some laboratories I understand will grade the ter- 
minology in the report as how confident they |are 
in the match. My question is if they are not. confi- 
dent in the match, why did they grade how; confi- 
dent they are in the report. It either is not pr ijt is 
inconclusive. | 

De Forest: There is discussion in the Committee 
about how a report could be worded. Dr. Roe, you 
are the best one to deal with that? | | 

Deadman: I think the only thing we concluded at 
this point was that we felt the terms "microscopi- 
cally like" as the most suitable ones for repprt. 
Unless someone else would like to comment, on 
that. Stephen Shaffer, did you dd that in the Ter- 
minology Definition and Standardization Siibepm- 
mittee? ! 

Shaffer: No. I might point out that it dpes not 
matter what terminology is used as long as it is ex- 
plained to the court and to the jury in an 'educa- 
tional manner before the results are mentioned. | 

It doeB not really matter what terms are uj>ed. 
Certainly with hairs, most people are not even 
aware hairs are utilized as evidence. I think iyou 
need to explain to the jury what your examination 
involves and what your results mean, Certainl.y if 
there is a defense expert involved, the defense 
expert will explain his/her understanding of,the| ex- 
amination and what it means, and so forth. You 
should certainly do this in any type of case, espe- 
cially with hairs. ! 



In reference' to your other comment about inter- 
preting the conclusion that an association has been 
made, I have Always debated attempting to put in 
my report on interpretation of the strength of the 
association that • I have mode through hairs or 
fibers. \ \ 

In some cases! I have had extremely strong fiber 
evidence or hair! evidence, or a combination of the 
two, and have made a statement to the effect thaL 
the chances of these hairs originating from some 
other source or these fibers from some other source 
are extremely ;rejiiote. 

I do not often do that. I set forth my resulls and 
my associations and I interpret those results in 
court. In some respects, that is a cop out, because 
basically you .are going into court with a defense 
attorney who ;d6es not have the faintest idea, if lie 
has not done his homework, what you are going to 
say. He assunies you are going to be making some 
associations and that is it, and then you hit him 
with an extreme(y strong association. 

But it is very hard to interpret. If you have an 
overwhelming association, certainly you can inter- 
pret that and you probably should. If you have a 
very weak association you should qualify your as- 
sociation. .It is the ones in between that arc very 
hard to put a comment on as to the value of the 
hair or fiber evidence. 

Hicks: Frorh the nature of the questions and re- 
sponses it is very apparent that hair identifications 
or hair comparisons are a very subjective type of 
analysis. We seem to be struggling with questions 
like, what really constitutes an adequate sample; 
what constitutes an adequate questioned specimen; 
and how significant is a hair comparison? 

We have stressed the importance of adequate 
training. But even with training I suspect there are 
not any well! established standards of what really 
constitutes an adequate training program and what 
experience leyel of an examiner is really meaning- 
ful, j • 

Would any of the panel members like to com- 
ment on thatjthbught7 Where do we go from here7 
How do we address the problem of subjectivity of 
the hair examination? How can we get around 
these questions i so as to help establish the signifi- 
cance of the jhair association? How can we articu- 
late what really! constitutes an adequate sample? 

De Forest: , It lis clear more has to be done. We 
have to have! ongoing research, more meetings and 
' discuss terminology so as further our knowledge of 
hair. We are ;oii our way through the FBI sponsor- 
ship of the Committee of Forensic Hair Coopori- 
son. I feel ilish'ould be an ongoing committee. We 
have not solved all the problems by any means. 

Deadman: In! my opinion the only way to really 
measure the skill or ability or a hair examiner is to 
subject that examiner to matching tests. I think this 



should be the bnsis of nil training programs. I think 
< this should be the basis of quality assurance and 

j!5: proficiency testing program. We nre trying to de- 

-yj velop such a vehicle In the Committee on Forensic 

4k Hair Comparison. 

O As mentioned earlier, the Metropolitan Police 

Forensic Science Laboratory is trying to develop a 

Oo proficiency test which a number of laboratories in 

the United States and Canada have agreed to take. 
Based on the test's description, it looks like it 
would be extremely difficult. Again, it depends 
quite a bit on the hairs and how they are selected. 

But matching tests are essentially the same thing 
you are doing in case work; I think it is the only 
way to measure an examiner's ability. 

Wittig: I would be happy if we could take part in 
such a system. We have not, as I have said. I hope 
that in the future we may establish the need for in- 
dependent analysis, as I have said in lectures at 
various meetings. 

I had an idea as we were discussing confidence 
in matching. A serologist will be asked, "have you 
done one, two, three and so on?" Should we not be 
asked the same when having found a matching hair 
in microscopy so we are convinced it should be 
coming from the same source? Then to support this 
view by ABO grouping. 

We do not normally do so in every case, because 
it is time consuming. But would not it be conse- 
quent to demand this when we find a match and 
want to get more confidence? 
flicks; Thank you, 

Roe: I think further research is vital, particularly 
on objective characteristics which will be used to 
back up the microscopic match. 

I believe it is essential for the United Kingdom 
to maintain full liaison with the United States and 
Canada In this regard. I thing they have positively 
made us sit up and think. We have to move toward 
your way of doing tilings. I am firmly convinced 
of this, and our training quite frankly would appear 
inadequate at the moment. Of course, I speak for 
myself here. I do not speak for any other. I do not 
even speak for the whole Metropolitan Police Fo- 
rensic Science Laboratory in that case. That is a 
personal opinion and seeing as I am the one who 
does a fair proportion of it in the Metropolitan 
Police Forensic Science Laboratory, it is obviously 
not up to your standards. 

I think our quality assurance program should in- 
volve much more of the testing in the way as has 
been described that is used in the United States. 

•Where do we both go from here, I am not sure, 
but as long as we cooperate perhaps we will get 
there together. 

Gaudetle: I would like to echo Dr. Deadman's 
comment with regard to matching tests. I think it is 
the key to the whole question: matching tests first 



of all for training; matching tests for quality assur- 
ance (in that case they are called proficiency tests); 
matching tests to evaluate new methods (in which 
case I found the collaborative studies along the 
lines of what I did with the cross-section research 
project I spoke of earlier); and matching tests final- 
ly to evaluate how well the system works. If we 
can really do good work on hair comparison, the 
proof Is in the pudding. The matching tests will tell 
whether it is good or bad. 

Hicks: Thank you very much. Panel members, 
thank you for your responses and your participa- 
tion. 

Post-panel contribution comments from Dr. 
Wittig. 

There is just one point I would like to mention: 
communication. Mathematics would be the most 
exact and unambiguous form to communicate. Ap- 
plied to the problems of hair evidential value the 
work of Barry Gaudelte (1982, 1984) and contribu- 
tions by others (Barnett and Ogle 1982; Aitken and 
Robertson 1984; Peabody et al. 1983) deserve par- 
ticular appreciation. However, for the greater part 
of hair matters and related problems we necessarily 
have to discuss things verbally, even by use of col- 
loquial language. What we need to have is 
common vocabulary, not terras only but definitions 
too [see respective efforts of the Subcommittee on 
Terminology Definition and Standardization of the 
Committee on Forensic Hair Comparison (Commit- 
tee on Forensic Hair Comparison 1985)]. We have 
become aware of this need again during this sym- 
posium. The problem becomes even more compli- 
cated when it cornea to communicate international- 
ly. Thus common language is a sine qua non. Be- 
lieve it or not, it was hair that. caused me to "brush 
up" my English knowledge. I had to because I felt 
that scientific communication in regards to forensic 
science hair matters was, and still is, a need. Stuart 
Kind, succeeder of Dr. Curry as Director at 
HOCRE, was the first I attempted to contact that 
way. Being a biologist he is one of those heads in 
Forensic Sciences who may justly be called a sup- 
porter of efforts at our so complex "hairy" prob- 
lem. By the way, communicating in a foreign lan- 
guage is almost- as much an adventure as scientifi- 
cally dealing with hair is; and advancing depends 
on experiencing, likewise. 

Anyways, meetings like this symposium, freedom 
of prejudice and mutual efforts to learn from each 
other, make up valuable elements in the process of 
advancing forensic hair comparison as a science, 
and above that, of establishing trichology as a sci- 
entific discipline within the International forensic 
science community (Wittig 1984). 
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